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(57) ABSTRACT 

IM revision tools include reamers with depth markings or 
stops, an impactor-extractor with a coupling for attaching to 
tools which are inserted into and removed &om the IM 
canal, a resection guide tower to which a cutting block is 
attached and which includes a notch which serves as both a 
witness mark and a holder for a femoral or tibial collar, a 
reversible clean-up cutting block with a quick-connect 
clamp attachable to the guide tower for resecting the distal 
femur and separate left and right clean-up cutting blocks for 
resecting the proximal tibia, a selection of spacer blocks for 
measuring the ^ace between the tibia and femur to deter- 
mine the size of the components to be installed, a multiple 
cut cutting guide for preparing the femur, a set of 5 and 10 
mm trial wedges, a trial stem valgus adapter, femoral sizing 
indicators which include indications of anterior/posterior 
ofiket, a stabilizer box cutting template which is attachable 
to the multiple cut cutting guide, and anterior/posterior offset 
adapters for attaching the femoral component to the IM 
stem. The tools according to the invention are modular and 
can also be used in primary knee arthroplasty without IM 
fixation. The methods of the invention provide accurate 
location of bone cuts so that the revision prosthetic is 
correctly oriented relative the IM canal and the bone cuts. 

25 Claims, 26 Drawing Sheets 
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METHODS AND TOOLS FOR FEMORAL When the primary cemented prosthetic is removed, the 

INTERMEDULLARY REVISION SURGERY proximal surface of the tibia and the distal surface of the 

femur typically exhibit cavernous defects. Absent the use of 

BACKGROUND OF THE INVENTION bone graft, the proximal surface of the tibia and the distal 

1 Field of thP invpnti^n 5 surfacc of the femur must be carefully resected to remove 

LMcld ot the invention cavernous defects before a replacement knee can be 

The mvention relates to methods and tools used in knee installed, 

arthroplasty. More particularly, the invention relates to in addition, the intramedullary (IM) canals must be 

methods and tools used in revision surgery where an artifi- broached or reamed to remove any remaining cement or 

cial femoral component is removed and replaced. cavernous defects existing in the canals before a replace- 

2. Brief Description of the Prior Art nient knee can be installed. In many instances, the replace- 

Total knee arthroplasty involves the replacement of por- meot femoral component will be provided with a posterior 

tions of the pateUar, femur and tibia with artificial compo- ^^^^^^l ^ postenor distal portion of the femur will 

nents. In particular, a proximal portion of the tibia and a SlkeJ' '^"^ '° '° accommodate the posterior 

distal portion of the femur are cut away (resected) and is ™ . n. . ^ i > , , . 

replaced with artificial components. As used herein, when f "^^^ landmarks (removed durmg primary 

r^f^rrino r« h^o^c tu \ .u . r^^\^ suTgery) and the presence cavernous defects make extramed- 

^trilw ^^^^^ p. ' T P^^'^^^^^ uUary (EM) alignmem of cutting jigs difficult even in cases 

means closest to the heart an^ the term "distal" means more ..here \he primlry prosthetic did not use cement, 

distant from the heart. When referring to tools and . *^ , , . 

instruments, the term "proximal" means closest to the prac- 20 J^^ f f a t method for accomplishing revision 

titioner and the term "distal^' means distant from the JraC ^T'^t^^^^^^^^ 

aligned with reference to the IM canal. 

I . L . . . ^ter the primary prosthetic is removed, the distal femur 

,vl°T r .r ' f u'*^^""^ „ ""d 'ho «a»er is tapped in place with a mallet. A 

type . In these pros h<^s. the articular surface of the distal « ^j^^, ^^^^ HP P 

femur and proximal t&ia are "resurfaced" w,th respective ^s^ction is completed via slots in the guide. The distal 

nTn i ^Z T «'°**yi*'-'yP* ^"r"^ """"^ e^^* ^ ^"'ov'd fro™ the reamer and another 

nents. These knee prostheses provide adequate rotational block is attached to the reamer for A/P and chamfer 

and translational freedom and require minimal bone resec- resections 

lion to accommodate the components within the boundaries ^ n,. .«t,i;~„.i -r . t .u r • 

of the available joint space. .^^ rotational alignment of the femoral component is 

„ , , . critical to ensure correct patellar tracking. Since the postc- 

-nic femoral coniponent « a melalhc alloy construction rfor condyles are no longer present, this fitting block must 

(cobalt-chrome alloy or 6A14V titanium alloy) and provides be carefully aligned relative to the femoral epicondyles 

medial and lateral condylar bearing surfaces of multi-radius where the collateral ligamenU are attached, 

design 01 similar shape and geometry as the natural distal a f.^ . ■ / * • j ^ i- 

femur or femoral-side of the knee joint. c^ZJ T r TV ''^""i" .T^l""" 

T, .T.. , „ . , J ... completed, the cuttmg block is removed and fourth cutting 

Hie tibial component usually mcludes a distal metal base blodc is attached to the reamer in order to accomplish 

component and a proximal interlocking plastic, e.g. UHM- intercondylar box resection. It wfll be appreciated that the 
WPE (ultra high molecular weight polyethylene), compo- ^ insuUation and removal of the several cutting blocks makes 

nent or insert. The plastic tibial plateau bearing surfaces are alignment of the cutting blocks more difficult 

of coticave muIti-radius geometry to more or less match the p^uowing preparation of the femur, similar procedures 

emor? an'^Slt ? ' T'^y^'^^T performed on the proximal tibia. In particu J. a reamer 

. , 45 pinned to the tibia and a proximal portion of the tibia is 

After preparing the distal surface of the femur and the resected. 

i;!*^"? of the tibia, an opening is made into the The defect in the tibia is measured and the cutting guide 

5i "f/he femur, and an opening is made into ^o^ed down 6 to 10 mm. A flat cut from anterior to 

the medullary cana of tibia. The interior surface and the IM posterior is made. A tibial template is atUched to the reamer 

stem of the femoral component are usually covered with a 5^ and reference marks are made with a blue pen. A flat cut and 

polymeric cement and the IM stem is inserted into the sagittal cut are made relative to the reference marks. Another 

medullary canal of .he femur until the ulterior surface of the template is attached to the reamer and anterior and posterior 

fcmoral component meets the distal surface of the femur. h^ies are drilled for securing a wedge resection ^ide. A 

The tibial component issimJarly usually cemented to the wedge cut is then made. The template is replaced and 

proximal surface and medullary canal of the tib.a. „ aligned with the marks. A revision mask punch guide is 

Occasionally, the components are press fit without the use attached to the template and a revision box chisel is used to 

of cement. The use of cement has advantages and disadvan- prepare for a stem. The femur and tibia are now in condition 

tages. Press fit components rely on bone quality to obtain for trialing. 

good fixation. Sometimes it is impossible to obtain good Trialing is accomplished by attaching a femoral trial 
fixation with a pre« fit component and sometimes a press fit go augmentation and stem extension, tightening the stem exten- 
conaponent will fail early because of failure of successful sion into a stem boss, positioning a trial augmentation block 
biological ingrowth. Cement assures good fixation but puts on the underside of a trial plate, inserting bolts through the 
strain along the component stem. In addition, as described top of the plate and tightening the bolts, inserting a con- 
below, cement complicates the removal of a failed compo- strained modular post into the bearing trial, placing the 

S5 constrained femoral trial, and stemmed tibial trial into the 

Often, due to normal wear over lime, the prosthetic knee joint space. After successful trialing, the femoral and tibial 

must be replaced via a procedure known as revision surgery. components are installed. 
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Those skilled in the art will appreciate that revision IM canal, attaching an all-in-one cutting block of appropri- 

surgery is difficult because (I) the type and location of ate size to the tool stem, optionally inserting a 5 or 10 mm 

cavernous defects make it difficult to match the exterior spacer to the distal side of the cutting block before attaching 

surfaces of the tibia and femur to the interior surfaces of the to the tool stem, referencing the rotational alignment of the 

prosthetic, (2) the femur and tibia must be resected with 5 all-in-one cutting block to the posterior condyles (if 

reference to the IM canal, and (3) the use of multiple present), or aligning the all-in-one cutting block parallel to 

templates and guides during the course of the procedure the transepicondylar axis with the aid of a spacer block, 

makes it very difficult to keep all the cuts in proper align- attaching a sizing indicator to the aU-in-one cutting block to 

ment relative to the IM canal. confirm the cutting block size, inserting pins through the 

\\A\A A D V nmjr iKr\/r vmoM '° all-in-onc cutting block and into the distal femur, making the 

SUMMARY OF THE INVENTION ^^^^^ ^^^.^^ ^^^^^ 

It is therefore an object of the invention to provide optionally attaching a stabilizer with an anterior reference 

methods and tools for performing IM revision surgery. P^alc which is pinned to the anterior of the femur, making the 

It is also an object of the invention to provide tools for IM chamfer and posterior cuts using the all-in-one cutting 

revision surgery which maintain proper alignment with the block, drilling through guides in the all-in-one cutting block 

IM canal while multiple resection cuts are made. position of the posterior stabilizer box. attach- 

It is another object of the invention to provide methods for ""^ posterior stabilizer box template to the all-in-one 

performing IM revision surgery in which a minimum num- cutting block, inserting the postenor stabUizer box chisel 

ber of tools are used. through the template to remove bone for the posterior 

I* ■ * ii .i_ I.- L . - . 20 stabilizer box. 

It IS still another object of the invention to provide 

methods and tools which enhance the accuracy of IM * methods and tools of the mvention provide accurate 

revision surgery and enhance the stability of the revision ^ ^^^^ Ttwision prosthetic is 

implant correctly oriented relative the IM canal and the bone cuts. 

In accori with these objects which will be discussed in 25 ^^^1°'^^ ^tuT'J^ 

detail below, the IM revision tools of the present invention ^hT- T^aT I , f"^ '"uT' '° 

;»^u.A^ . *UA *u I • J/ J I- detailed description taken m conjunction with the pro- 

mciude reamers with depth markings and/or depth stops, an ^^^^ fieures 

impactor-extractor with a distal coupling for attaching to S^* - • 

other tools which are inserted into and removed from the IM BRIEF DESCRIPTION OF THE DRAWINGS 

canal, a resection guide tower to which a cutting block is 30 

accurately attached and which includes a notch which serves ^j^^ broken side elcvational view of a distal femur 

as both a witness mark and a holder for a femoral or tibial * primary prosthetic component; 

collar, a selection of different sized stems attachable to the FIG. 2 is a broken perspective view of the distal femur 

guide tower, a selection of different sized femoral and tibial *fter removal of the primary prosthetic component; 

collars, a reversible cutting block with a quick-connect 35 FIG. 3 is a view similar to FIG. 2 iUustrating instruments 

clamp attachable to the guide tower for re.secting the distal used in the first step in the method of the invention; 

femur, a right and left cutting block with quick-connect FIG. 3A is a perspective view of an alternate embodiment 

clamp attachable to the guide tower for resecting the proxi- of the reamer shown in FIG. 3; 

mal tibia, a selection of spacer blocks for measuring the a • * • r 

space between the tibia and femur to determine the thickness 40 J^,^\o:ZTT " ^ 

of the tibial component to be installed, an all-in-one cutting t!" , ' 

guide for preparing the femur, a set of 5 and 10 mm trial FIG. 5 is a perspective view of the guide tower removed 

wedges, a trial stem valgus adapter, femoral sizing indicators f^°™ }^ ^^^^^ '^^"^^ *° attached to an optional 

which include indications of anterior/posterior offset, a ^"^ 

posterior stabilizer box cutting template which is attachable 45 ^IG. 6 is a perspective view of an impactor/extractor; 

to the all-in-one cutting guide, and anterior/posterior offset FIG. 6A is a perspective view of an alternate embodiment 

adapters for attaching the femoral component to the IM of the impactor/extractor shown in FIG. 6; 

stem, llie tools according to the invention are modular and FIG. 7 is an enlarged detail of a portion of FIG. 6; 

can also be used in primary knee arthroplasty with or FIG. 7 A is an enlarged detail of a portion of FIG. 6 A; 

without IM fixation. ci*^ o ui ru 

50 HO. 8 IS a broken perspective view of the guide tower and 

The methods according to the invention include removing trial stem assembly coupled to the impactor/extractor and 

the primary femoral component, reaming an appropriate inserted into the IM canal of the femur; 

depth of the femoral IM canal with a reamer of appropriate pjc. 9 is a broken perspective view of the guide tower and 

^ZrlirlT'^^^^^ '^'T^"'^^ '''^ asscmblyVupled to an optional collar and 
length and diameter, at aching the guide tower to the tool 55 in^^ted into the IM canal of the femur; 
stem, inserting the tool stem into the femoral IM canal. ci^ m • u 1 • • c 
attaching the impactor/extractor to the proximal end of the ^'^/J^ ' broken perspective view of an "open face- 
tool stem and impacting the stem into the IM canal (or 'T^**'*' """^"^ S^ide tower; 
optionally impacting the stem with a mallet), optionally FIG. lOA is an alternate embodiment ot the cutting block 
attaching a stop to the tool stem prior to impacting, attaching 60 

the reversible cutting block to the tool stem resecting the FIG. 11 is a view similar to FIG. 10 showing optional pins 

distal femur, removing the cutting block from the tool stem secure the cutting block to the anterior femur; 

and removing the tool stem with the impactor/extractor. FIG. 11 A is a view similar to FIG. 11 showing the cutting 

repeating the procedure with respect to the proximal tibia block of FIG. 10 A with optional EM alignment indicator 

using one of the left or right tibial cutting blocks, sizing the 65 tools attached; 

distal femur and the space between the femur and tibia at FIG. 12 is a broken perspective view illustrating initial 

flexion and extension, inserting a tool stem into the femoral preparation of the tibia by drilling to locate the IM canal; 
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nc. 13 is a view similar lo FIG. 12 illustrating the FIG. 32 is broken perspective view of the alternate 

reaming of the IM canal; embodiment all-in-one cutting block with the trial stem and 

FIG. 14 is a broken perspective view of the guide tower valgus adapter removed and a posterior ofiket drilling guide 

and trial stem assembly inserted into the IM canal of the attached; 

5 FIG. 33 is a side elevalional view of a femoral component 

FIG. 15 is a broken perspective view of the guide tower a posterior stabilizer box; 

and trial stem assembly coupled to an optional collar and FIG. 34 is a side elevational view of a femoral component 

inserted into the IM canal of the tibia and also illustrating the with a posterior stabilizer box and an anteriorly offset stem; 

coupling to the impactor/extractor to the guide tower; piG. 35 is a broken perspective view illustrating the 

FIG. 16 IS a perspective view of the collar of FIG. 15; second reaming of the femoral IM prior to installation of the 

FIG. 17 is a broken perspective view of a right tibial femoral component with cement; and 

cutting block attached to the guide tower and the optional FIG. 36 is a broken perspective view illustrating the 

pins used to secure the cutting block to the anterior tibia; second reaming of the tibial IM prior to installation of the 

FIG. 17A is a view similar to FIG. 17 of an alternate is tibial component with cement, 
embodiment of the right tibial cutting block of FIG. 17 with 

optional EM alignment indicator tools attached; DETAILED DESCRIPTION 

FIGS. 18 and 18A are broken perspective views illustrat- FIG. 1 illustrates the distal portion of the femur 10 and a 

ing tools for sizing of the gap between the femur and the toul condylar femoral component 12. If the component 12 

tibia in flexion and extension; 20 is a primary component, it may or may not have a stem 

FIG. 18B is a broken perspective view of the tool shown depending on the choice of the surgeon during primary 

in FIGS. 18 and 18A with an optional wedge cut spacer surgery. If the component 12 is a revision component, it will 

block; have a stem which extends into the IM canal (14 in FIG. 2) 

HG. 19 is a broken schematic view of femoral and tibial ^^^^^ 

componenLs illustrating the thickness of the femoral and 0°^^ component 12 is removed, all loose cement and 

tibial components; underlying fibrous membrane are removed. A meticulous 

FIG. 20 is a broken perspective view illustrating a tool for debridement should be performed with the aid of high-speed 

sizing of the distal femur and determining the anterior/ lavage. After all foreign material is removed, the soft tissue 

posterior location of the IM canal* 3^ ^ examined and scarred tissues are removed. Generally, the 

FTG. 21 is a perspective view of the cutting block tool T'"'' t^v'^''^' implant will 

stem assembly and optional IM rod; ' posterior stabtbzer box, the postenor cruciate hga- 

^ ment may also be removed. 

vVw^nMi*".!! "Jr ^'^"^l 7^1°"^ Pe«P«:«ive Upon removal of the component 12 and all the foreign 

femw °^ ' 35 '^^f^'""' 10 will likely exhibit cavernous defei 

* e.g. 16, 18, 20, 22 on the bone which was covered by the 

nG, 22A is a perspective view of an alternate embodi- component 12. These defects are the result of cement used 

mentoftheall-m-onecuttmg block and an alternate embodi- lo install the component 12. When the component 12 is 

ment of the valgus adapter; removed (usually with the aid of an ultrasonic knee 

FIG. 23 is a perspective view of the distal side of the osteotomes to disrupt the cement interface) some of the 

all-in-one cutting block with the tool stem attached without cement remains firmly aflSxed to the component and the 

the trial stem and with a 5 mm distal spacer attached; underlying bone, and portions of bone are removed with the 

FIG. 24 is a broken side elevational view of the all-in-one component. For this reason, among others, the distal surface 

cutting block attached to the distal femur; f>f the femur can not be used as a reference for installing a 

HG. 25 is a broken side elevational view of the all-in-one 45 "^^ prosthetic. In order to properly locate the new 

cutting block attached to the distal femur with a spacer block prosthetic, the IM canal 14 must be used as the reference, 

resting on the proximal tibia for aiding rotational alignment; According lo the invention, after the removal of the 

FIG. 26 is a broken perspective view of the all-in-one component 12, the IM canal 14 is located so that it can be 

cutting block attached to the distal femur with a spacer block component 12 did not have a stem, an opening 

resting on the proximal tibia and with a sizing indicator 50 m the canal 14 is first made with a -Vifi" mtercondylar stepped 

attached' shown). The entry point for the drill is preferably 

Lif- 1-T • L 1 r , 1. . t^ni anterior to the origin of the posterior cruciate 

M M V perspective View of the ali-in-one , ^^^^ ^^^^^y 

cutting block attached to the distal femur with the optional • i^t^ -i ^ r*. t . . . . 

anterior referencing plate and showing the location of pins , ^"^"^'"^ ^^^^ ^'^^^ 

used to secure the cutting block to the femur; ^^'^^'^^ ^ '"^^"^^^ ^ appropnatc diameter is selected. If 

LI/- 10 • u 1 * /■,,.. the canal has not been previously prepared, an 8 mm 

Jin. hln.w r.,SH",oT'!S .'Tf"'"" .i .1 f"""" should be used to start knd progressively 

anterior re terencing plate and in position to make all ot the /r-T- • i j . . j- . 

bone cuts in the femur; f'r"' ""f V "^/"^ 

. . 60 niay be inserted into the canal without any reaming. If so, 

FIG. 29 is a view similar to FIG. 28 with the posterior such a rod should be inserted prior to reaming in order to 

stabilizer box template attached to the all-in-one cutting establish the mechanical axis of the IM canal.) If the 

component 12 which was removed had a stem, reaming 

RG. 30 is a view similar to FIG. 29 illastrating the drill should begin with a reamer 2 mm smaller in diameter than 

guides in the pasterior stabilizer box template; 55 the stem which was removed. 

FIG. 31 is a view similar to FIG. 30 illustrating the chisel llie reamer 24, according to the invention, is provided 

guides in the posterior stabilizer box template and a chi.sel; with three depth markings 24a, 24^ and 24c. These mark- 
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mgs correspond respectively to the length of the boss of the the IM canal 14. If necessary, the mass is slid several times 

stemmed components, an 80 mm depth, and a 155 mm. until the stem 26 is fully inserted into the IM canal 14. After 

depth. In addition, the reamer 24 is provided with a bullet tip the tower 28 is installed, the impactor/extractor tool 30 is 

lid which is 2 mm smaller in diameter than the cutting uncoupled from the tower 28. 

edges of the reamer. An alternative cnabodimenl of a reamer 5 FIGS. 6 A and 7A show an alternate embodiment of an 

24" IS shown in FIG. 3A. The reamer 24" IS substantially the , 

same as the reamer 24 but is provided with a pluraUty of impaclor/exlractor 30iEaccordmg to the invention where 

snap-on stops 25 which are used in lieu of or in addition to IT^' '^^^51"''^ numerals refer to .similar parts. The tool 

depth markings. ^" ^ different type of coupling 34" which utilized a 

A^^^r^.n,* .h- f.u • .■ c spring loaded collar 34"c which slides ovenhe slot 34"fl and 

According to the apparatus of the invention, reamers of lO 5{jQy|^gj.5 34..^ 

different diameter are provided, the smallest being 8 mm. . . • Vr^ « ^ 

each having a 1 mm larger diameter. Each of the reamers is ^ ^° grooves 28b on the boss 28^? of 

fully fluted, has the bullet tip, and the depth markings or ihe tower 28 serve as witness marks for the proper placement 

stops described above. According to the method of the particular, the tower stem 26 and boss 28^1 

invention, the IM canal is progressively reamed with a 9 mm 15 inserted mto the IM canal 14 umil the grooves 2Sb are 

reamer, then a 10 mm reamer, then an 11 mm reamer, etc. f ^^"^ "^^^^ prominent bony aspect of the distal 

until cortical contact is achieved. Progressive use of the femur. This position will result m a 2 mm distal clean-up cut 

reamers according to the invention assures that the correct described below with reference to HGS. 10 and U. 

anatomic axis of the IM canal is achieved, even in a bowed situations where the canal opening is enlarged and does 

canal. 20 not provide adequate support or a good reference point to 

Referring now to FIGS. 4 and 5, based on the diameter 2*^' ^ s*"^" °r medium sized femoral 

and reaming depth of the last IM reamer used, an appropriate ^^^^^^ ^ ^ attached to the boss 28fl by 

trial stem 26 is chosen for attachment to the cutting block e°gagi°g grooves 2Sb. In addition to stabilizing the 

tower 28. The tower 28 has a boss 2Sa with a pair of surface ^^^^^^ provides a means for preliminary 

grooves 2Sb, a stem 28c with a pair of surface grooves 2Sd, ^ ^^^^ *^ appreciated that the collar 38 

and an upstanding shaft 28^ therebetween. The boss 28fl has "^^^ ^ ^ *° (regardless of the condition of the 

interior threads (not shown) and the stem 26 is provided with ^° °^^'* *° P^°P^^ placement of the tower 

engaging exterior threads (not shown). The boss 28fl has a preliminary sizing of the femur, 

diameter of 15 mm and several stems 26 of different Once the tower 28 is properly installed, the femoral 

diameter are provided for attachment to the tower 28. ^ cutting block 40 is attached to the tower 28 as shown in FIG. 

There are situations which will require the use of an cutting block 40 has two 5 mm cutting slots 42 and 

implant having a stem smaller than 15 mm in diameter or cutting slots 44 which are aligned to the valgus 

which will require an implant having no stem. In these cases, *°g^® [alpha] of the implant stem (FIGS. 33 and 34). The 

the IM will be reamed 15 mm in diameter to the depth of the cutting block 40 Is attached to the upstanding shaft 28^ of 

boss 2Sa (to the first depth indicator 24fl in FIG. 3) in order ^^"^^^ ^ ^^^^^ ^ lock 46. 

to accommodate the boss of the lower 28 as well as the bo.ss It will be appreciated that the femur cutting block 40 is 

of the implant (FIG. 33). reversible so it can be used with left or right knees and still 

In order to provide an IM reference in these situations, an achieve the proper valgus angle. The cutting block 40 is also 

IM rod 29 with a threaded end 29a may be attached to the provided with a pair of drill holes 48 and 50 for further 

boss 28£i of the tower 28. Aca)rding to the invention, an 8 securing the cutting block to the femur. As seen in FIG. 11, 

mmx255 mm IM rod is provided with a threaded end for ^^^^^ ^^e inserted through the drill holes 

coupling to the cutting block tower as shown in FIG. 5. In *° secure the cutting block 40 before the clean-up cut 

addition, according to the invention, IM rods 80 mm and 155 made. 

mm in length are also provided for use in situations where With the cutting block so secured, a 2 mm clean-up cut is 

the femur is extremely bowed, or an obstruction of the IM made using the proximal surface 55 of the cutting block as 

canal is present. a guide. The surface 55 is parallel to the slots 42, 44 and thus 

As shown in FIGS. 4 and 5, the tower 28 is provided with exhibits the same valgus angle. After the clean-up cut is 

grooves 2Sb on the boss 28^7 and is provided with a stem 28c made, the cutting block 40 and the tower 26 are removed 

having slots 2Sd. The grooves 28b are used to locate the 5Q ^^^^ femur 10 if no wedge cuts will be made. In some 

insertion depth of the tower as described in more detail situations, a 5 mm or 10 mm distal femoral wedge cut will 

below with reference to FIGS. 8 and 9. The stem 28c and the t>c made. 

slots 28d are provided so that the tower 28 may be remov- Removal of the cutting block 40 is effected by removing 

ably coupled to an impactor/extractor tool which is shown the drill bits 52, 54, unlocking the cam lock 46, and sliding 

and described with reference to RGS. 6 and 7. 55 the cutting block off the shaft 28e. The tower 28 is removed 

An impactor/extractor tool 30 according to the invention from the IM canal using the impactor/extractor tool 30 

is shown in FIGS. 6 and 7. The tool 30 has a proximal handle shown in FIG. 6. 

32. a distal coupling 34, and a sliding mass 36. The coupling Specifically, the tool 30 is attached to the tower 28 as 
34 has a slot 34a which is dimensioned to receive the stem described above and the mass 36 is slid proximally toward 
2«c of the tower 28, and a pair of distal shoulders 34b which 60 ihe handle 32. llie force of the accelerated mass 36 impact- 
are dimensioned to fit into the slots 2Hd of the stem 2«c. A ing on the handle 32 is translated to the di.stal coupling 34 
spring loaded latch 34c is located adjacent to the slot 34^. of the tool 30 and pulls on the tower 28, withdrawing it from 
The tool 30 is removably attached to the tower 28 as ihe IM canal. At this point irf the procedure, before further 
shown in FIG, 8. The stem 26 of the tool 28 is then inserted preparation of the femur can be accomplished, the tibia must 
into the IM canal 14 and the sliding mass 36 of the tool 30 65 be prepared. 

is slid distally. ITic force of the accelerated mass 36 impacts FIGS. lOA and 11 A show an alternate embodimem of a 

the coupling 34 and drives the stem 26 of the tower 2« into femoral cutting block 40" where similar reference numerals 
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refer 10 simUar parts. The culling block 40" is provided with ing the handle 70. With the handle 70 and rod 71 attached 

a pair of 2 ram clean-up cutting slots 55" and a disul .h, ^„.,;„„ kwu oi.™— - iti/- it a •• ■ 

coupHog 53. -nie coupling 53 mates with a handle 70 as 'X^^, pm .r^r^^nt^^^^ t ^ 

shown in RG. IIA. The handle 70 has a rotatable thumb '^^^^AePf^'*^" T ^ 

wheel 70fl for rotating a threaded connector 706 and has a 5 T",niing now to FIGS. 18-20, after the distal femur and 

plurality rod receiving apertures 70c. The handle 70 has proximal tibia have been resected, the flexion and extension 

several functions as will be described herein. When used as S^P ^ evaluated with a spacer block 68 which is attached to 

shown in FIG. UA, the handle 70 is attached to the coupling handle 70. Spacer blocks 68 of different thickness are 

53 and a rod 71 is inserted into one of the apertures 70c. The provided and the thickness corresponds to the combined size 

assembly shown in FIG. IIA permits an optional visual EM ^ ^^^^^^ femoral components 

alignment inspection prior to making any cuLs. which will be installed. 

Turning now to FIGS. 12 and 13, after removing the wedge cuts, 5 mm and 10 mm wedges 69 

previous tibial component (not shown), an opening 56 is attached to the spacer block 68. The femur 10 is sized 

made in the proximal tibia 58 with a Vie" intercondylar "^^"S ^ ^^^^^ which is provided with markings 74 

stepped drill 60 to locate the medullary canal 62. Once the 35 7^- markings 74 are used to measure the amount of 

canal 62 has been located, a reamer 24 of appropriate anterior/posterior offset of the IM canal. The markings 75 

diameter is selected. "lay be used to measure the width of the distal femur by 

If the canal has not been previously prepared, an 8 mm rotating the tool 90 from the position shown. Several dif- 

reamer should be used to start and progressively larger ^^^^^ '^^ provided which correspond in size 

reamers used until cortical contact is achieved. (Clinical 20 Amoral component which will be installed. The shape 

evidence suggests that an 8 mm rod may be inserted into the '^^ corresponds to the silhouette of the femoral 

canal without any reaming. If so. such a rod should be component in the saggital plane. 

inserted prior to reaming in order to establish the mechanical /^'er the tibia and femur have been measured, and a 

axis of the canal.) If the component which was removed had suitable implant chosen for each, the distal femur is prepared 

a stem, reaming should begin with a reamer 2 mm smaller 25 receive the femoral component, 

in diameter than the stem which was removed and continue 'Hjming now to RGS. 21-24, an all-in-one cutting guide 

progressively until cortical contact is achieved. The reamer is installed with a trial stem valgus adapter 76 which is 

24 is the same type as described above with respect to the attached to either a trial stem 26 or an IM rod 29. The trial 

femoral IM canal. stem adapter 76 has a threaded boss 76a which is similar to 

After the tibial canal is prepared, a resection guide tower 30 of the tower 28 described above. In addition, the 

28 of the same type as described above is installed as shown adapter 76 has a spring-loaded boh 16b and a proximal 

in FIGS. 14 and 15. In situations where the canal opening is coupling 76c with grooves 76d, According to one 

enlarged and does not provide adequate support or a good embodiment, the valgus adapter 76 is provided in two sizes: 

reference point to seat the tower, a tibial collar 64, shown in neutral and 4 mm offset and different adapters are provided 

FIG. 16, is attached to the boss 2Sa by engaging the grooves 35 for left and right knee. 

286. The tibial collar 64 is similar to the femoral collar 38 According to a presently preferred embodiment, the all- 
described above except that it is shaped and dimensioned to in-one cutting guide 80 is provided in eight sizes, each 
cover the tibial plateau. corresponding to one of the eight different sized femoral 
In addition to stabilizing the tower, the collar 64 aids in components. The same cutting guide 80 is used for both left 
preliminary sizing of the tibia. The lower 28 is installed in 40 and right knees. 

the tibial IM canal with the aid of the impactor/cxtractor tool As seen best in FIG. 23, the all-in-one cutting guide 80 is 

in a manner similar to that described above with reference to provided with a central anterior threaded coupling 82, 

the installation of the tower in the femoral IM canal. medial and lateral handles 84, 86, anterior chamfer cutting 

Once the tower 28 is properly installed, the tibial cutting S^^^^ ^^o^s 88, 90. posterior chamfer cutting guide slots 92, 

block 41 (which is provided in separate left and right 45 94, and posterior wedge cutting guide slots 96, 98, 100, 102. 

versions) is attached to the lower 28 as shown in FIG. 17 by anterior surfaces 81, 83 and posterior surfaces 105, 107 

means of the cam lock 47 and the two '/s" drill bits 52, 54 ^^^o be used as cutting guides. The threaded coupling 

inserted into boles 49. With the cutting block so secured, a receives the bolt 16b of the adapter 76 and a central 

2 mm clean-up cut is made using the proximal surface 57 of opening 104 is provided below the threaded coupling 82 for 

the cutting block as a guide. Three degrees of posterior slope so receiving the trial stem 26 and a posterior stabilizer box 

is built into the cutting block and this is why separate left and cutting template (described below), 

right cutting blocks are provided. Slots 43 and 45 are According to an alternate embodiment, only two valgus 

provided for 5 mm and 10 mm wedge cuts. After the adapters 76 are provided (left and right) and the anterior/ 

clean-up cut and wedge cuts (if desired) are made, the posterior offset of the cutting guide 80 is effected by 

cutting block 40 and the tower 26 are removed from the tibia 55 providing additional threaded couplings 82 spaced apart 

58. ITie re movah)f the cull ing bk>ck and lower is effected in from each other in the saggital plane. According to still 

the same manner as removal from the femur described another embodiment, the anterior/posterior offset is effected 

above. via the valgas adapter having an anterior/posterior movable 

In situations where a tibial component without a stem will screw, 

be used and the surgeon does not wish to ream the tibial IM Alternate embodiments of a cutting block 80" and a 

canal, an 8 mm rod (29 in FIG. 5) may be attached to the valgus adapter 76" are shown in FIG. 22A. The valgus 

tower 28 and used in the same manner as described above adapter 76" has a boll 76"^? which floats in a slotted lab 77 

with respect to installing the lower in the femoral IM canal. which is provided wilh an anterior witness mark 79. Witness 

An alternate embodiment of a tibial cutting block 41iEis ^^^^^ provided on the cutting block 80" adjacent to 

.h^..,r. ■« 171 iTA -ru ui 1 -J J . . 65 the threaded coupling 82". It will be appreciated thai when 

shown .n no. 17A. The cu.t.ng block 41^.s provided w.th .^^ bolt 76 "h is attached to the coupling 82". but before it is 

slots 57iEfor the clean-up cut and a coupling 59 for attach- fully tightened, the valgus adapter 76" may be positioned 
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anterioraUy-posteriorally relative to the cutting block 80". 
Alignment of the marks 78, 79 will indicate the appropriate 
position of the valgus adapter. The cutting block 80" also 
differs from the cutting block 80 in several other respects. In 
particular, the cutting block 80" has anterior cutting guide 5 
slots 81", 83" which some practitioners find preferable to 
open face guides (81, 83 in FIG. 23). In addition, FIG. 22A 
shows a pair of alignment holes 85, 87 (which also may be 
provided in the cutting block 80) which are used in connec- 
tion with a posterior offset drilling guide which is described 
below with reference to FIG. 32. 

The distal face (the face which faces the distal face of the 
femur) of the cutting guide 80 is provided with snap fittings 
106, 108 for attaching a 5 mm or 10 mm wedge spacer 110 
if wedge cuts had been made in the femur. Drill holes 112, 
114 are also provided for securing the block to the distal 15 
femur as described below. 

The trial stem 26 and adapter 76 are attached to the cutting 
guide 80 as shown in FIGS. 22 and 23 by threading the bolt 
76b into the threaded coupling 82. The impactor/extraclor 
tool (30 in FIG. 6) is attached to the coupling 76c, 76^ of the 20 
adapter and the trial stem is installed in the IM canal of the 
femur as described above with respect to the tower 28, If the 
tower 28 had been installed with an 8 mm IM rod 29 rather 
than the trial stem 26, the I M rod 29 will be used with the 
valgus adapter 76. After the valgus adapter 76 is installed in 25 
the IM canal with the cutting guide 80 attached to it, the 
impactor/extraclor is removed from the valgus adapter. 

Rotational alignment of the cutting guide 80 is effected by 
referencing the posterior condyles of the femur, if they are 
present, or by aligning the cutting block parallel to the 
transcpicondylar axis with the aid of the handles 84, 86. The 
spacer block 68 may also be used to aid in rotational 
ahgnment as well as to make an assessment of the flexion 
gap with the cutting guide 80 in place as shown in FIG. 25. 

After the cutting guide 80 is installed as shown in FIGS. 
24 or 25, confirmation of the cutting guide size is made 
before making any cuts. As shown in FIG. 26, a sizing 
indicator 116 is placed on the top surface 81 of the cutting 
guide 80 and references the anterior cortex 11 of the femur 
10. The indicator 116 is essentially a hooked blade which 
indicates whether or not the top surface 81 of the cutting 40 
guide 80 and the anterior cortex 11 of the femur 10 lie in 
substantially the same plane. If it is determined that the 
cutting guide 80 is the wrong size, the guide 80 and the 
adapter 76 are removed using the impactor/extractor tool 
and a new cutting guide 80 is chosen and installed. 45 

After the cutting guide 80 is in the proper position and its 
size has been confirmed, pins (or drills) are used to stabilize 
its position. 

For example, as shown in FIG. 27, pins 118. 120 are 
placed in the pin receiving holes 112, 114 (see also FIG. 23). 50 
If additional stability is required, an anterior referencing 
plate 122 may be attached to an anterior threaded portion of 
the coupling 82 of the cutting guide 80. The plate 122 is 
attached after first making an anterior bone cut and is 
attached to the anterior of the femur with pins (or drills) 124, 
126. In addition to providing added stability, the anterior 
plate 122 also aids in establishing the proper rotational 
alignment of the cutting guide 80. Furthermore, the anterior 
plate 122 may be used in lieu of the trial stem and adapter 
iflM referencing is not desired or not possible. 

With the cutting guide 80 in place as shown in FIG. 28, 
anterior and posterior resections of the femur are made using 
the outer surfaces 81, 83, 105, 107 of the guide 80 to guide 
a cutting blade. Anterior and posterior chamfer cuts are 
made using the slots 88, 90, 92, 94 which are seen best in 
FIG. 23. A 5 mm or 10 mm wedge cut may be made using 65 
one of the slots 96, 98, 100, 102 which are also seen best in 
FIG. 23. 


Turning now to FIG. 29, after the anterior and posterior 
cuts are made, an appropriately sized stabilizer box guide 
130 is attached to the cutting guide 80 if the femoral 
component will have a posterior stabilizer box. The box 
guide 130 generally includes a pair of parallel spaced apart 
chisel guides 132, 134 and a number of drill guides 136. A 
drill 140 is inserted into the drill guides 136 as shown in 
FIG. 30. Preferably, two Vie" holes are drilled to aid in the 
removal of bone in the stabilizer box region of the distal 
femur. The box guide 130 allows the preparation of a 
stabilizer box cavity while referencing the IM canal. 

Prior to inserting a box chisel 142 into the slots 132, 134, 
as shown in FIG. 31, a Vi" osteotome or narrow saw blade 
is used to cut along the inside wall 133 of the box guide 130. 
The box chisel 142 is then carefully impacted through the 
slots 132, 134 and removed. 

If the femoral cuts were made with a "neutral" trial stem 
valgus adapter, the instruments are removed from the femur 
and the stem 170 shown in FIG. 33 is attached to the boss 
164 of the component 160. If, however, the femoral cuts 
were made with a "4 mm offset" trial stem valgus adapter, 
a posterior space 19fl (FIG. 34) must be made to receive the 
boss 164 and the 4 mm offset adapter 174 shown in FIG. 34. 

In order to make the posterior space for the boss and the 
offset adapter, the valgus adapter and trial stem are removed 
from the cutting block as shown in FIG. 32, and a drilling 
guide 180 is attached to the cutting guide. The drilling guide 
180 attaches to the holes 85, 87 in the cutting block 80" and 
provides a posterior ofiket from the IM canal 14 (FIG. 34) 
so that a cavity 19fl can be created between the stabilizer box 
cavity 19 and the IM canal 14. It will be appreciated that in 
order to perform this procedure, it is recommended that the 
anterior referencing plate 122 be attached to the cutting 
block 80" and the femur 10. 

As shown in FIGS. 33 and 34, the femoral component 160 
has a bearing surface 162, a threaded boss .164, and a 
posterior stabilizer box 166. If the femoral cuts were made 
with a "neutral" trial stem valgus adapter, the stem 170 
shown in FIG. 33 is attached to the boss 164 of the 
component 160. The posterior stabilizer box 166 will be 
received in the cavity 19 and the stem 170 will be received 
in the IM canal 14. If, however, the femoral cuts were made 
with a "4 mm offset" trial stem valgus adapter, the stem 170 
is attached to the boss 164 of the component 160 with the aid 
of a 4 mm oSset adapter 174 as shown in FIG. 34. The 
posteriorly offset boss 164 will be received in the cavity 19a, 

Referring now to FIGS. 35 and 36, if the new components 
will be cemented, reamer 24 is inserted into the IM canals 
of the femur 10 and tibia 58 and the canals are reamed to 
accept and properly provide an adequate cement mantle for 
the stems of the new components. Cement is apphed to the 
interior of the femoral component and to the stem and the 
component is installed as described above. Similarly, the 
tibial component is installed in a conventional manner. 

There have been described and illustrated herein methods 
and tools for IM revision surgery. While particular embodi- 
ments of the invention have been described, it is not 
intended that the invention be limited thereto, as it is 
intended that the invention be as broad in scope as the art 
will allow and that the specification be read likewise. It will 
therefore be appreciated by those skilled in the art that yet 
other modifications could be made to the provided invention 
without deviating from its spirit and scope as so claimed. 

What is claimed is: 

1. A cutting guide for resecting the distal femur prior to 
implanting a prosthetic component, said guide comprising: 
(a) a block having a plurality of guiding surfaces, said 
plurality of guiding surfaces including 
(al) an anterior cutting guide surface for resecting the 
anterior cortex of the femur; 
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(a2) a posterior cutting guide surface for resecting the 

posterior condyles; 
(a3) an anterior chamfer cutting guide surface; and 
(a4) a posterior chamfer cutting guide surface; and 
(a5) a stabilizer box cutting guide, said box cutting 
guide formed intermediate medial and lateral end 
surfaces of the block of the cutting guide and having 
medial and lateral generally parallel planar guide 
surfaces extending parallel to the sagittal plane and 
an anterior surface, said medial and lateral guide 
surfaces open to the distal surface of said block. 
2. A cutting guide according to claim 1 wherein said 
posterior stabilizer box cutting guide surface is provided on 
a removable portion of said cutting guide. 


10 


15. A cutting guide according to claim 9 wherein said 
anterior cutting guide surface includes a medial anterior 
cutting guide surface and a lateral anterior cutting guide 
surface, and said posterior cutting guide surface includes a 
medial posterior cutting guide surface and a lateral posterior 
cutting guide surface. 

16. A cutting guide according to claim 15 wherein said 
plurality of guiding siu-faces includes an anterior chamfer 
cutting guide surface and a posterior chamfer cutting guide 
surface. 

17. A cutting guide according to claim 16 wherein said 
anterior chamfer cutting guide surface includes a medial 
anterior chamfer cutting guide surface and a lateral anterior 
chamfer cutting guide surface, and said posterior chamfer 


3. A cutting guide according to claim 1 wherein a means 15 cutting guide surface includes a medial posterior chamfer 


for securing said block includes a valgus adapter removably 
coupled to said block. 

4. A cutting guide according to claim 1 wherein a means 
for securing said block includes an anterior referencing plate 
removably coupled to said block. 

5. A cutting guide according to claim 1 wherein said block 
defines a pair of pin receiving holes for receiving pins for 
securing said block, said pins dimensioned to fit through said 
holes. 

6. A cutting guide according to claim 1 further comprising 
medial and lateral handles coupled to said block. 

7. A cutting guide according to claim 1 wherein said 
anterior cutting guide surface includes a medial anterior 
cutting guide surface and a lateral anterior cutting guide » 
surface, and said posterior cutting guide surface includes a 
medial posterior cutting guide surface and a lateral posterior 30 
cutting guide surface. 

8. A cutting guide according to claim 7 wherein said 
anterior chamfer cutting guide surface includes a medial 
anterior chamfer cutting guide sm-face and a lateral anterior 
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cutting guide surface and a lateral posterior chamfer cutting 
guide surface. 

18. A cutting guide for resecting the distal femur prior to 
implanting a prosthetic component, said guide comprising: 

(a) a block having a plurality of guiding surfaces, said 
plurality of guiding surfaces including 

(al) an anterior cutting guide surface for resecting the 

anterior cortex of the femur; 
(a2) a posterior cutting guide surface for resecting the 

posterior condyles; 
(a3) an anterior chamfer cutting guide surface; and 
(a4) a posterior chamfer cutting guide surface; and 

(b) means for seeming said block to the distal femur, 
wherein said means for securing said block includes a 
valgus adapter removably coupled to said block, 
wherein said valgus adapter includes a spring biased 
screw for coupling to said block, 

19. A cutting guide for resecting the distal femur prior to 


chamfer cutting guide surface, and said posterior chamfer 35 implanting a prosthetic component, said guide comprising: 


40 


cutting guide surface includes a medial posterior chamfer 
cutting guide surface and a lateral posterior chamfer cutting 
guide surface. 

9. A cutting guide for resecting the distal femur prior to 
implanting a prosthetic component, said guide comprising: 

(a) a block having a plurality of guiding surfaces, said 

plurality of guiding surfaces including: 

(al) an anterior cutting guide surface; 

(a2) a posterior cutting surface; and 

(a3) a posterior stabilizer box cutting guide surface, 
said box cutting guide formed intermediate medial 
and lateral end surfaces of the block of the cutting 
guide and having medial and lateral generally par- 
allel planar guide surfaces extending parallel to the 
sagittal plane and an anterior surface, said medial 
and lateral guide surfaces open to the distal surface 
of said block. 

10. A cutting guide according to claim 9 wherein said 
posterior stabilizer box cutting guide surface is provided on 
a removable portion of said culling guide, 

11. A cutting guide according to claim 9 wherein a means 
for securing said block includes a valgus adapter removably 
coupled to said block. 

12. A cutting guide according to claim 9 wherein a means 
for securing said block includes an anterior referencing plate 
removably coupled to said block. 

13. A cutting guide according to claim 9 wherein said 
block defines a pair of pin receiving holes receiving pins for 
securing said block said pins dimensioned to fit through said 
holes. 

14. A cutting guide according to claim 9 further compris- 65 
ing medial and lateral handles coupled to said block. 


(a) a block having a plurality of guiding sm-faces aid 
plurality of guiding surfaces including: 
(al) an anterior cutting guide surface; 
(a2) a posterior cutting guide surface; and 
(a3) a posterior stabilizer box cutting guide surface; and 

(b) means for securing said block to the distal femur, 
wherein said means for securing said block include a 
valgus adapter removably coupled to said block, 
wherein said valgus adapter includes a spring biased 

45 screw for coupling to said block. 

20. The cutting block as set forth in claim 1 wherein said 
anterior surface is located adjacent a medullary canal of the 
femur. 

21. llie cutting guide as set forth in claim 2 wherein said 
50 removable portion includes a distally facing plate having a 

pair of slots therein aligned with said medial and lateral 
surfaces on said cutting block. 
^ 22. A cutting guide according to claim 21 wherein said 
plate includes a pair of drill giiide holes adjacent an anterior 
portion of said guide opening intermediate said pair of slots. 

23. The cutting block as set forth in claim 9 wherein said 
medial and lateral guide surfaces form an opening on the 
posterior surface of said block. 

24. The cutting guide as set forth in claim 10 wherein said 
removable portion includes a dLslally facing plate having a 
pair of slots therein aligned with said medial and lateral 
surfaces on said cutting block. 

25. A cutting guide according to claim 24 wherein said 
plate includes a pair of drill guide holes adjacent an anterior 
portion of said guide opening intermediate .said pair of slots. 
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